A survey on bird diversity was conducted along coastal areas of Bachok, Kelantan. The aim of the study is to document avian species diversity in the proposed site for UM Marine Field Station. Field visits were conducted five times over a period of 12 months from June 2008 until May 2009. The direct observation technique was applied to record bird species. A total of 70 species of birds from 30 families were recorded in the study area. Of this, three species were introduced species, 45 were residents, 11 were migrants, and 11 species have both migrants and residents populations. Forty-eight of the recorded species are either totally protected or partially protected (two species as game birds and other two species as licence caged birds) under Protection of Wildlife Act 1976. In term of conservation status, two species (Grey-breasted Babbler, Malacopteron albogulare and Longtailed Parakeet, Psittacula longicauda) are classified as Nearly Threatened by the IUCN Red Data Book. Fifty-two recorded species are commonly found throughout Peninsular Malaysia but ten species are uncommon, seven are abundant, and a single species (Javan Pond-Heron, Ardeola speciosa) is rarely found. Bird distributions and species diversity recorded during each visit varied depending on sampling site. Generally, Bachok district possesses a wide variety of birds and can contribute significantly towards biodiversity conservation and management.
INTRODUCTION
Malaysia is located within one of the richest biogeographical regions both in terms of species and habitat richness. The avifauna for example is particularly rich. There are 650 species of birds recorded in Peninsular Malaysia and Singapore, some of which (22%) are migrants while most species (62%) breed locally [1, 2] . Like other tropical countries, possessing a wide variety of habitats (e.g. lowland mixed-dipterocarp tropical rainforest) with plentiful resources allow Malaysia to harbour a high number of bird species [3] . Malaysian lowland rainforests for example are home to some 311 species of birds (274 are residents), and as in other tropical areas, they are important habitats for biodiversity conservation [4] . Other habitats such as mangrove forest and coastal areas provide resources for migratory birds as they have been using these areas as stopover sites before continuing their journey [5] . Therefore, adequate information on bird distribution in any area of interest is necessary to facilitate biodiversity management and conservation.
Many studies on bird species richness conducted in Peninsular Malaysia have focussed on lowland forests [6, 7, 8] and islands [9, 10, 11] , with only a few on degraded habitats such as agricultural or rural areas [12, 13] . This is due to the fact that lowland rainforests harbour more bird species than degraded habitats [14] , which lead to greater understanding on the important role played by lowland rainforests in bird conservation. It is undeniable that the existence of forested areas is very important for bird conservation but research on degraded habitats should not be neglected. This is because although virgin forests generally have better bird species richness and composition, degraded habitats may still have some pivotal roles to play in terms of biodiversity conservation [12, 13] . Furthermore, it is important to address the role of degraded forests in supporting bird communities as human population continues to increase and intensification of human land use escalates [15] . Gathering information on bird species inhabiting degraded habitat will eventually lead to better understanding on roles and function played by this habitat [16, 17, 18] . As suggested by Peh et al. [12] , degraded habitats and landscapes can, in some cases, serve as surrogate habitats for some of the forest biota. This study was designed to elucidate the contribution of degraded habitats in Bachok district, Kelantan, Peninsular Malaysia towards bird conservation and management. The objective can be achieved by documenting bird species richness in the area and compare it with previous studies in degraded habitats.
MATERIALS AND METHODS
District of Bachok, Kelantan, Peninsular Malaysia is a rural area located along South China Sea and has a stretch of beautiful beaches. The district is dominated by traditional villages and other human settlements areas interspersed with agricultural areas. There is no forested area within the district but the adjacent district (Pasir Puteh) has few forest reserves. To facilitate the bird survey process, eight study sites (identified as site A to site H) with different physical characteristics were established within the study area (Table 1 ). It is assumed that different physical characteristics will form diverse habitats with a variety of resources that possibly will influence the presence of bird species [19] . Among the habitats available within the study sites were beaches, open grazing field, small and large trees, shrubs, and electrical pylons with cables.
A total of five visits (17-19 June 2008, 15-19 January  2009, 4-8 February 2009, 10-13 March 2009, and 12-15 May 2009 ) were conducted to all study sites within the study area. All surveys were conducted in fair weather (without strong winds and precipitation). During each survey, a direct observation method (using binoculars with 8 X 40 magnifications) was used to record bird species diversity. Morning observation session was started at 0730 hours until 1200 hours while afternoon observation session started at 1400 hours until 1830 hours. Each site was visited for 30 minutes (one observation sub-session) to record bird species richness before moving to the next study site. Available tracks within study site (approximately 100 meters long) were used as transects to facilitate observation. Any bird seen or heard within 25-m radius was recorded. Doubtful sightings were confirmed by repeated observations involving note-taking and drawings which later were identified using various field guides [1, 2, 20] . Each site was visited twice daily (two observation subsessions; one each in the morning and afternoon sessions) and a proper schedule was established to ensure all sites were visited at different sub-sessions. All observed birds were identified up to species level and secondary information related to each species such as distribution status, protection status, degree of occurrence, and conservation status (according to IUCN Red List 2001) was referred from published materials [1, 21, 22, 23] .
RESULTS
A total of 70 bird species belonging to 30 families were recorded in the study area during 360 observation hours (Table 2 and Figure 1 ). Most species are residents (64% or 45 species), followed by migrants (16% or 11 species), and introduced bird (4% or three species), while 11 species (or 16%) were represented by both resident and migrant populations. The introduced species are White-vented Myna (Acridotheres javanicus), House Crow (Corvus splendens), and Javan Munia (Lonchura leucogastroides). The latter species, observed only at site G, is not officially listed in the checklist of Peninsular Malaysia's birds, and is possibly an escapee since it is a popular cage bird.
Seven species (10%) present in the study area have been classified as abundantly distributed throughout Peninsular Malaysia. These are White-vented Myna, House Crow, Common Myna (Acridotheres tristis), Eurasian Tree Sparrow (Passer montanus), Yellowvented Bulbul (Pycnonotus goaivier), White-breasted Waterhen (Amaurornis phoenicurus), and Brahminy Kite (Haliastur indus). However, some of these species were not abundantly distributed in the study area. For example, Eurasian Tree Sparrow was observed in site B and H only while White-breasted Waterhen was recorded in site G and H only. The other two regionally abundant species were observed On the other hand, the Javan Pond-Heron (Ardeola speciosa) maintained its rarity been present only in a single study site (site F). Another ten species (14%) recorded in the study area have been classified as uncommon throughout Peninsular Malaysia ( Table  2) . Most of these species were also uncommon in the study area (been observed in less than any four study sites) except Purple-throated Sunbird (Nectarinia sperata) that was commonly found in the study area (presence in all sites except sites D and H). However, some species that are commonly found throughout Peninsular Malaysia had different distribution patterns in the study area. For example, out of 52 (74%) nationally common species, only eight species are commonly found in the study area (recorded in any 4 to 6 study sites) while other birds either had a distribution limited to less than any four study sites (37 species) or abundantly present in the area (seven species). Twenty-one of nationally common species such as Japanese Sparrowhawk (Accipiter gularis), Common Kingfisher (Todiramphus chloris), Chinese Pond-Heron (Ardeola bacchus), Ashy Minivet (Pericrocotus divaricatus), Brown Shrike (Lanius cristatus), Crested Serpent Eagle (Spilornis cheela), Yellow Wagtail (Motacilla flava), etc. are rarely found in the study area (they were recorded in any single study site only).
In term of protection status, most of the recorded species (48 species or 68%) are totally protected while 18 species (26%) are not protected by Protection of Wildlife Act 1976. Two species (3%), the Barred Buttonquail (Turnix suscitator) and White-breasted Waterhen, are partially protected as game birds (i.e. they can be hunted under license from Department of Wildlife and National Parks) and were found in any two study sites only. The former species was recorded in sites B and G only while the latter species was observed in sites G and H only. Another two species (3%), Long-tailed Parakeet (Psittacula longicauda) and Japanese Sparrowhawk are classified as other protected birds (may be reared in captivity under licence from Department of Wildlife and National Parks). Both species have limited distribution in the study area, found only in single study site (Long-tailed Parakeet was recorded in site A only while Japanese Sparrowhawk was observed in site F only).
Species composition varied from one site to another. Site D had the least number of species (14 species) while site B had most species (35 species). Another two sites that had less species number were sites C and E. Both sites had 20 and 21 species respectively. Other sites had moderate number of species that ranged from 29 to 32 species (Figure 2) . Although most birds (26 species or 37%) were observed at any single site only, eight species (12%) were observed at all study sites while two species (3%) were recorded present in any seven sites. Species that were recorded in all sites were Asian Koel (Eudynamys scolopacea), Common Myna, Glossy Swiftlet (Collocalia esculenta), House Swift (Apus affinis), Pacific Swallow (Hirundo tahitica), Spotted Dove (Streptopelia chinensis), White-vented Myna, and Yellow-vented Bulbul (Pycnonotus goaivier). Two species that were recorded from any seven sites were Peaceful Dove (Geopelia striata) and White-throated Kingfisher (Halcyon smyrnensis). Thirteen species (19%) were recorded from any two sites, ten species (14%) were observed in any three sites, and between three to five species (4 -7%) were observed either in any four, five or six sites.
Visitation date also contributed to the difference in number of species recorded. More species were recorded during the May 2009 visit (44 species or 26%) compared to February 2009 visit (14 species or 9%). The other three visits recorded either 37 or 38 species ( Figure 3) . In term of visit frequency, none of the bird species were repeatedly observed in all five visits. A total of 21 species (30%) were recorded in any single visit only or during any four visits, 17 species (24%) were recorded during any two visits, and 11 species (16%) were observed during any three visits.
DISCUSSIONS
The study shows that Bachok district had quite a number of bird species that have adapted well as indicated by the presence of at least 70 species of birds in human dominated habitat. The presence of three introduced species in the study area leads to mixed conclusions. It is well known that Whitevented Myna and House Crow have managed to successfully disperse throughout the country especially in human dominated habitat. Therefore, it is expected that these species will be recorded in the area. However, the presence of Javan Munia is unexpected. This is because the species is not in Peninsular Malaysia bird checklist and do not have widely distributied compared to the two former species. However, there is a possibility that the bird had been released into the wild or escaped from captivity. This is because its population is small, been observed in one study site only.
Although the total number of bird species that were present in the study area is only about ten percent of the total Malaysian bird population [1, 2, 21] it is still a valuable record when comparing other places.
Other degraded habitats such as plantation area in southern Johor [13] had less species than Bachok district, while Carey Island [10] and Gunung Belumut, Johor [12] have almost the same number of bird species as Bachok district. The virgin forest of Mount Siburan, Philippines [19] has a similar number of bird species as Bachok district. However, it is inaccurate to evaluate the capacity of an area to harbour bird species based on the total number of species alone. Species composition should also be used to determine the functional role of any habitat towards bird conservation. Bachok district has a different species composition as compared to the above stated areas. Species recorded from Bachok district are dominated by open country (44 species) or mangrove forest birds (24 species) with the least conservation concern. The presence of open habitats such as grazing field and small trees or shrubs in Bachok has apparently attracted many open country birds. However, the presence of mangrove birds is difficult to explain since the nearest patch of mangrove forest is located about five kilometres away. The only possibility is that mangrove species in this area have already adapted to the local conditions to survive even in shrubby area available along the beach. Some species are able to survive in this condition. The presence of forest birds also indicates that even degraded habitats in Bachok are able to provide adequate resources for bird survival [24] . On the other hand, these species may have no choice other than to adapt and survive in the degraded habitat after they lost their original habitats. Unfortunately, no comparison could be made due to the lack of data on bird species richness before habitat modification. Some of the forest's species may have disappeared from the area during the course of modification.
This study indicates that the degree of occurrence can vary at local and regional scales depending on available resources. Even if the species is abundant or commonly found throughout the country, it does not necessarily enjoy the same scale of distribution at the local scale. Two species that were recorded in the study area, Eurasian Tree Sparrow and Whitebreasted Waterhen are good examples to explain this phenomenon. The former requires grassy areas with seeds as food resources, while the latter is a generalist that frequents watery areas that have seeds and insects. Only a few study sites within the study area fulfil the requirements to support these birds. Thus, sites that do not have these resources are unable to attract the sparrow and waterhen. Nationally common species such as Japanese Sparrowhawk, Common Kingfisher, Chinese PondHeron, etc. also have limited distribution in the study area, possibly due to unavailability of food or nesting resources to support larger populations.
It is expected to record more common and nonprotected species in Bachok district since it is human dominated habitat. However, the presence of two game birds (Barred Buttonquail and White-breasted Waterhen) and two cage birds (Long-tailed Parakeet and Japanese Sparrowhawk) beg further explanation. Furthermore, Long-tailed Parakeet is listed as Nearly Threatened species [21] . All four species have been recorded in less than three study sites, indicating their rarity within the study area. Their small population may reflect hunting pressure (they can be hunted with permission from Department of Wildlife and National Parks either as game or cage birds). Otherwise, the presence of Long-tailed Parakeet may also be due to escape from captivity. Whatever the reason may be, more attention should be paid to these four species since their distributions are limited in the study area (Long-tailed Parakeet was observed in site A only, while Japanese Sparrowhawk was recorded in site F only). One way to improve the quality of degraded habitats like Bachok for biodiversity is to plant more shrubs and trees, improve water restoration process, and increase vegetation diversity. These actions not only improve bird diversity in the area but also improve the quality of human and wildlife [17, 25] .
Variation in species composition in each study site is mainly caused by the availability of habitat and food resources in the area [24] . Sites B and H for example were located closer to the beach and had a shrubby area that resembled a mangrove forest patch. This allows the sites to harbour mangrove species such as Collared Kingfisher and Banded Woodpecker (Picus miniaceus). On the other hand, Cinnamon Bittern (Ixobrychus cinnamomeus) and Javan Pond-Heron were only present in site F since the area had a freshwater water body that provided a suitable habitat for them. Sites E and G were grassy open areas that attracted granivorous species such as Plain-backed Sparrow (Passer flaveolus) and White-headed Munia (Lonchura maja).
Due to seasonal differences, different species were recorded during different visits. Two main seasons that influence the results were the migratory and wetdry seasons. Migratory species will only be recorded during migratory season which is from mid October until May. Therefore, any visit falling within this period will see more migratory species than local species. Some migratory species compete for similar resources with the local species and may temporarily displaced them from the area, resulting in a decline of their population [5] . Examples of resident species with dwindling populations during the migratory season include Chestnut-breasted Malkoha (Phaenicophaeus curvirostris), Blue-tailed Bee-eater (Merops philippinus), and Rufous Woodpecker (Celeus brachyurus). More birds were observed during the May visit due to the influx of migratory species into the study area. Some migrants used the site as final destination, whereas others use it as a transit or stop-over site for refuelling. The wet-dry seasons indirectly influence bird populations through their effect on food resources and suitability of habitat. The population of birds such as WhiteBreasted Waterhen, Chinese-Pond Heron, and Cinnamon Bittern will increase during the wet season since they are associated with water bodies.
